MATERIALS AND METHODS
JE patients data: The birth date and the age of onset of JE for each patient were obtained from the case records of 2,831 patients who were admitted to five hospitals in the Tokyo area, (The First Tokyo National Hospital, The Toshima Hospital, The Ebara Hospital, The Bokuto Hospital and The Manji Hospital) and the patients were clinically diagnosed as having JE during the epidemic years of 1948-1964. Control data: The number of monthly live births in Tokyo was obtained from an official publication of Japanese Vital Statistics.
Classification of the general population and the patients into four groups: The general population born in Tokyo during 1930-1955 were divided into four groups by the scale of JE epidemic in the year of their births. The JE patients were also classified into the same four groups (Table 1) . Those patients whose onset of JE was before the age of one year or after the age of 30 years were excluded from the analysis. Method of analysis: The observed seasonal distribution of births of JE patients in each group was compared with the seasonal distribution expected from the general population of the same group. The difference between the observed distribution and the expected one was examined Table 1 Classification of the Japanese encephalitis patients into the four groups * The mean (and range) of yearly morbidities per 100 ,000 population during the period ** The patients whose onset of JE was before the age of one year or after the age of 30 years were excluded 
RESULTS
The observed and the expected seasonal births of JE patients for each of the four groups are presented in Table 2 . The discrepancies between the observed and the expected seasonal distribution of births of JE patients in both groups A and C, born in non-epidemic years, were very few and statistically non-significant.
On the contrary, the discrepancies between the observed and the expected distributions of JE patients in both groups B and D, born in severe epidemic years, were apparently much larger. The chi-square values in groups B and D were 8.599 (df 3, P<0.05), and 8.905 (df 3, P<0.05) respectively. That is, there were significant correlations between JE susceptibility and season of birth only among those born during severe JE epidemic years, even when there was a little phase lag in the birth season of high susceptibility between the two groups B and D-the high susceptibility was seen during June-Aug. in group B, while it was seen Table 3 Observed and expected number of seasonal births of JE patients in groups C and D when those whose onset was under 3 years of age were excluded during Mar.-Aug. in group D. This discrepancy in group D, or among those born in epidemic years, became much more remarkable, especially in the seasons of June-Aug. and Sep.-Nov., when those patients whose onset of JE was under three years old were excluded, while in group C , or among those born in non-epidemic years, this exclusion did not make the chi-square values any larger (Table 3) . By this exclusion, the season of June-Aug. became the period of the highest susceptibility in group D, as well as in group B. Within groups A and B, those patients whose onset of JE was under three years were not included.
DISCUSSION
The JE virus is very widely distributed among men and animals in endemic areas11) . However, the morbidity rate of JE in man has never been more than 1 percent even during the most severe epidemic.
On the other hand, the detection of an elevated antibody level has proved the inapparent infection of JE virus among the majority of men and animals during the summer season in the epidemic areas12,13). Since the natural infection of the JE virus occurs most frequently during summer months, those who were born in some particular months of epidemic years must have been the most deeply influenced by the infection.
In that case, susceptibility of population to the later infection of the JE virus must be different by their season of births.
In the present study, this hypothesis was examined on the clinically diagnosed JE patients in Tokyo, by comparing their seasonal distribution of births with that of the general population in the same years.
The deviated seasonal distribution of births in groups B and D, born during the epidemic years, suggests that those who were born in the summer months (June-Aug.) are relatively more frequently found in the JE patients. These summer months correspond to the period when the JE virus is disseminated naturally.
This may imply that the JE virus infection occurred in fetal or neonatal stages changes the susceptibility to the later reinfec- tion even after many years. Furthermore, the effect of the exclusion of those patients whose onset of JE happened while they were under three years, was to have made the deviation much larger in group D, born during the JE epidemic years. This fact implies that the influence of the JE virus infection in fetal or neonatal stages may be much stronger against the reinfection after some years passed than against the reinfection that occurred within a few years.
In this study, there is a possibility that the different groups A-D represent not only the different scale of JE epidemic at birth but also the different frequency of exposure to JE epidemic after birth. However, the result showing that only groups B and D showed the correlation between the JE susceptibility and the season of birth while the intermediate group C did not, together with the effect of excluding those patients whose onset of JE was under three years of age, suggest the importance of the influence of the infection in fetal or neonatal stages on the later reinfection.
Further studies based on many more patients are required to arrive at a conclusion about the susceptibility at different ages in relation to the effect of infection in fetal or neonatal stages.
SUMMARY
By means of comparing seasonal distribution of births between the Japanese encephalitis (JE) patients in the JE epidemics during 1948-64 and the general population in Tokyo, the susceptibility difference to an apparent infection of JE virus by their season of births was investigated.
The JE patients who suffered from JE clinically at the age of 1-29, were more frequently born during the epidemic season of the epidemic years than what was expected from the seasonal birth frequencies of the general population. On the contrary, the number of JE patients born in the summer season of the non-epidemic years was nearly the same as expected from the general births in the same years. This may imply the possibility that the susceptibility to JE virus infection has been kept modified for many years by the inapparent infection of the JE virus in their fetal or neonatal stages.
